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PROBLEM TO BE SOLVED: To reduce the power consumption and to increase the 
preciseness of the circuits of an active matrix type display device. 

SOLUTION: A holding circuit 1 10 which holds video signals is arranged for every pixel of 
the device and displaying is conducted by switching a normal operation mode and a 
memory operation mode. The number of the power supply wires is reduced to half the 
number compared with the case, in which power supply wires arranged for every row, by 
commonly using the power supply wires, which are located adjacent to each other and 
supply a driving voltage and a reference voltage to the circuit 1 10, with two rows. Thus, 
the space utilization efficiency of the circuit arrangement is improved and the circuit 
area of the circuit 1 10 is reduced. By reducing the circuit 110, the pixel size is reduced 
and at the same time, the preciseness of the pixel is made finer. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1] Two or more pixel electrodes arranged in the shape of a matrix, two or more holding circuits 
arranged corresponding to said pixel electrode, In the active-matrix mold display which is equipped with 
the power-source line which supplies a predetermined electrical potential difference to said holding 
circuit, and displays by supplying the electrical potential difference according to the data which said 
holding circuit holds to said pixel electrode Said power-source line is a active-matrix mold display 
characterized by being used in common in the holding circuit corresponding to the pixel electrode which 
adjoins in the other directions of one of matrices while being used in common in the holding circuit 
corresponding to the pixel electrode which extends in the matrix any 1 direction, and is located in a line 
with said one direction. 

[Claim 2] It has the pixel electrode arranged in the shape of a matrix, two or more gate signal lines 
arranged at the line writing direction, and two or more drain signal lines arranged in the direction of a 
train. Said pixel electrode In the active-matrix mold display with which a video signal is supplied from 
said drain signal line while being chosen by the scan signal from said gate signal line the scan signal 
inputted from said gate signal line — with the 1st display circuit which supplies the signal according to 
the video signal from said drain signal line to the selected pixel electrode The 2nd display circuit which a 
predetermined electrical potential difference is supplied, and is equipped with the holding circuit which 
holds the video signal from said drain signal line according to the scan signal inputted from said gate 
signal line, and supplies the signal according to the signal from this holding circuit to said display 
electrode, The power-source line which is equipped with the circuit selection circuitry for connecting 
alternatively said 1 st and 2nd display circuits to said drain signal line according to a circuit selection 
signal, and supplies a predetermined electrical potential difference to said holding circuit The active- 
matrix mold display characterized by being shared between two or more pixels which adjoin in the other 
directions of one of matrices while being used in common in the holding circuit corresponding to the 
pixel electrode which extends in the one direction of one of matrices, and is located in a line with this 
one direction. 

[Claim 3] It is the active-matrix mold display according to claim 1 or 2 which at least two drive power- 
source lines which extend in the one direction of one of matrices, and supply different driver voltage to 
said each of holding circuit are connected, and is characterized by sharing at least one of said drive 
power-source lines between two or more pixels which adjoin in the direction besides a matrix. 
[Claim 4] The active-matrix display according to claim 3 characterized by preparing the field extended 
so that capacity coupling of it might be carried out to the pixel electrode said whose drive power-source 
line is the pixel of another side, while carrying out capacity coupling of said drive power-source line 
shared between the pixel which adjoins mutually to the pixel electrode of one pixel. 
[Claim 5] The active-matrix display according to claim 3 characterized by preparing the superposition 
field which extends said drive power-source line on the pixel electrode of the pixel of another side, and 
changes while making said drive power-source line shared between the pixel which adjoins mutually 
superimpose on the pixel electrode of one pixel. 

[Claim 6] At least two reference power-source lines which extend in the one direction of one of 
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matrices, and supply different reference voltage to said each of holding circuit are connected. Said 
holding circuit One that said reference voltage is chosen according to the held data, said pixel electrode 
is supplied and there are few said reference power-source lines is the active-matrix mold display 
according to claim 1 or 2 characterized by being shared between two or more pixels which adjoin in the 
other directions of one of matrices. 

[Claim 7] The active-matrix display according to claim 6 characterized by preparing the field extended 
so that capacity coupling of it might be carried out to the pixel electrode said whose reference power- 
source line is the pixel of another side, while carrying out capacity coupling of said reference power- 
source line shared between the pixel which adjoins mutually to the pixel electrode of one pixel. 
[Claim 8] The active-matrix display according to claim 6 characterized by preparing the superposition 
field which extends said reference power-source line on the pixel electrode of the pixel of another side, 
and changes while making said reference power-source line shared between the pixel which adjoins 
mutually superimpose on the pixel electrode of one pixel. 

[Claim 9] Said power-source line shared is a active-matrix mold display according to claim 1 or 2 
characterized by supplying the same electrical potential difference to all holding circuits. 
[Claim 10] Arrangement of said holding circuit in the pixel which said power-source line shared is 
arranged near between the pixels which adjoin in the other directions of one of said matrices, and 
adjoins in the other directions of one of said matrices The active-matrix mold display according to claim 
1 or 2 characterized by considering as a core centering on between the pixels which adjoin in the other 
directions of one of said matrices, or being arranged on both sides of said power-source line shared at 
the symmetry. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the active-matrix mold indicating equipment with which 
two or more holding circuits were prepared especially corresponding to the pixel about a active-matrix 
mold indicating equipment. 
[0002] 

[Description of the Prior Art] In recent years, the indicating equipment which can carry an indicating 
equipment, for example, pocket television, the cellular phone, etc. are demanded as commercial-scene 
needs. Researches and developments are done briskly that it should correspond to miniaturization [ of a 
display ], lightweight-izing, and electrical-power-consumption-saving-ization according to this demand. 
[0003] The circuitry Fig. of the 1 -pixel electrode of the liquid crystal display (Liquid Crystal Display;LCD) 
applied to the conventional example at drawing 6 is shown. On the insulating substrate (un-illustrating), 
the gate signal line 51 and the drain signal line 61 cross, and are formed, and the selection pixel 
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selection TFT70 connected to both the signal lines 51 and 61 near [ the ] the intersection is formed. It 
connects with the pixel electrode 17 of liquid crystal 21 source 70s of the selection pixel selection 
TFT70. 

[0004] Moreover, the electrical potential difference of the pixel electrode 17 is prepared in 1 field period 
and the auxiliary capacity 85 for holding, one terminal 86 of this auxiliary capacity 85 is connected at 
source 70s of the selection pixel selection TFT70, and potential common to each pixel electrode is 
impressed to the electrode 87 of another side. 

[0005] Here, if a gate signal is impressed to the gate signal line 51, while the selection pixel selection 
TFT70 will be in an ON state and an analog video signal will be transmitted to the pixel electrode 17 
from the drain signal line 61, it is held at the auxiliary capacity 85. The video-signal electrical potential 
difference impressed to the pixel electrode 17 is impressed to liquid crystal 21, and liquid crystal 21 
carries out orientation according to the electrical potential difference. LCD can be obtained by arranging 
such a pixel electrode in the shape of a matrix. 

[0006] The conventional LCD can obtain a display regardless of a dynamic image and a static image. 
When displaying a static image on this LCD, the image of a dry cell will be displayed as a residue display 
of the dc-battery for driving a cellular phone on a part of liquid crystal display section of a cellular 
phone. 

[0007] However, in the liquid crystal display of a configuration of having mentioned above, even if it was 
the case where a static image was displayed, like the case where a dynamic image is displayed, selection 
pixel selection TFT70 needed to be made into the ON state with the gate signal, and the video signal 
needed to be re-written in each pixel electrode. 

[0008] Therefore, the exterior LSI which generates the various signals for controlling the timing of the 
driver circuit for generating driving signals, such as a gate signal and a video signal, and a driver circuit 
of operation consumed always big power in order to always operate. For this reason, in a cellular phone 
equipped only with the limited power source, there was a fault that that available time became short. 
[0009] On the other hand, the liquid crystal display which equipped each pixel electrode with static mold 
memory is indicated by JP,8-194205,A. Some of these official reports are quoted and explained. Drawing 
7 is the flat-surface circuitry Fig. of the active-matrix mold display with a holding circuit currently 
indicated by JP,8-1 94205A The gate signal line 51 and a reference line 52 are carried out at a line 
writing direction, and two or more arrangement of the drain signal line 61 is carried out in the direction 
of a train, respectively. And TFT53 is formed between the holding circuit 54 and the pixel electrode 1 7. 
By displaying based on the data held in the holding circuit 54, a gate driver 50 and the drain driver 60 
are stopped, and power consumption is reduced. 

[0010] Drawing 8 is the circuitry Fig. showing 1 pixel of this liquid crystal display. The pixel electrode is 
arranged in the shape of a matrix on the substrate, between the pixel electrodes 17, the gate signal line 
51 is arranged at a space longitudinal direction, and the drain signal line 61 is arranged in the vertical 
direction. And a reference line 52 is arranged in parallel with the gate signal line 51, a holding circuit 54 
is established in the intersection of the gate signal line 51 and the drain signal line 61, and the switching 
device 53 is formed between the holding circuit 54 and the pixel electrode 17. A holding circuit 54 uses 
as a holding circuit of a digital video signal, the memory (Static Random Access Memory;SRAM), i.e., the 
static mold memory, of the form to which positive feedback of the two-step inverters 55 and 56 was 
carried out. Since SRAM does not need refresh for maintenance of data unlike DRAM, it is especially 
suitable. 

[001 1] Here, according to the binary digital signal held at static mold memory, a switching device 53 
controls the resistance between a reference line Vref and the pixel electrode 1 7 according to the output 
of a holding circuit 54, and is adjusting the bias condition of liquid crystal 21. On the other hand, AC 
signal Vcom is inputted into a common electrode. If this equipment does not have change in a display 
image like a static image on an ideal, the refresh to memory is unnecessary. 
[0012] 
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[Problem(s) to be Solved by the Invention] However, when a static RAM is used for a holding circuit 54, 
there are many transistors which constitute a holding circuit as four or six, and its circuit area is large, if 
such a static RAM is arranged between the pixel electrodes 17, or the area of the pixel electrode 17 will 
become small and the numerical aperture of a liquid crystal display will fall — one pixel size — large — 
not carrying out — there was a problem that highly-minute-izing was difficult, without obtaining. 
[0013] Then, this invention aims at highly minute or raising a numerical aperture more more in the 
display which has a holding circuit. 
[0014] 

[Means for Solving the Problem] Two or more pixel electrodes which accomplished this invention in 
order to solve the above-mentioned technical problem, and have been arranged in the shape of a matrix, 
In the active-matrix mold display which is equipped with the power-source line which supplies a 
predetermined electrical potential difference to two or more holding circuits and the holding circuit 
which have been arranged corresponding to a pixel electrode, and displays by supplying the electrical 
potential difference according to the data which a holding circuit holds to a pixel electrode A power- 
source line is a active-matrix mold display currently shared in the holding circuit corresponding to the 
pixel electrode which adjoins in the other directions of one of matrices while being shared in the holding 
circuit corresponding to the pixel electrode which extends in the matrix any 1 direction, and is located in 
a line with an one direction. 

[0015] Since according to this configuration the number of a power-source line can be reduced in a 
moiety in the active-matrix mold display which has a holding circuit as compared with arranging a 
power-source line for every line and pixel size can be reduced, it can consider as a higher definition 
active-matrix display. 

[0016] It has the pixel electrode arranged in the shape of a matrix, two or more gate signal lines 
arranged at the line writing direction, and two or more drain signal lines arranged in the direction of a 
train. Moreover, a pixel electrode In the active-matrix mold display with which a video signal is supplied 
from a drain signal line while being chosen by the scan signal from a gate signal line the scan signal 
inputted from a gate signal line — with the 1st display circuit which supplies the signal according to the 
video signal from a drain signal line to the selected pixel electrode The 2nd display circuit which a 
predetermined electrical potential difference is supplied, and is equipped with the holding circuit which 
holds the video signal from a drain signal line according to the signal inputted from a gate signal line, and 
supplies the signal according to the signal from this holding circuit to a display electrode, The power- 
source line which is equipped with the circuit selection circuitry for connecting the 1st and 2nd display 
circuits to a drain signal line alternatively according to a circuit selection signal, and supplies a 
predetermined electrical potential difference to a holding circuit While being used in common in the 
holding circuit corresponding to the pixel electrode which extends in a matrix one direction and is 
located in a line with this one direction, it is the active-matrix mold display currently shared between 
two or more pixels which adjoin in the direction besides a matrix. 

[0017] Since according to this configuration the number of a power-source line can be reduced in a 
moiety as compared with arranging a power-source line for either of the 1st and 2nd display circuits for 
every line in a selectable active-matrix mold display and pixel size can be reduced, it can consider as a 
higher definition active-matrix display. 

[0018] The desirable embodiment is as follows. That is, at least two drive power-source lines which 
extend in a matrix one direction and supply different driver voltage to each holding circuit are connected, 
and at least one drive power-source line is shared by two or more pixels which adjoin in the direction 
besides a matrix. 

[0019] Furthermore, at least two reference power-source lines which extend in a matrix one direction 
and supply different reference voltage to each holding circuit are connected, a holding circuit chooses 
reference voltage according to the held data, and supplies it to a pixel electrode, and one that there are 
few reference power-source lines is shared by two or more pixels which adjoin in the direction besides a 
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matrix. 

[0020] Furthermore, the power-source line shared supplies the same electrical potential difference to all 
holding circuits, furthermore, between the pixels by which arrangement of the holding circuit in the pixel 
which the power-source line shared is arranged near between the pixels which adjoin in the direction 
besides a matrix, and adjoins in the direction besides a matrix adjoins in the direction besides a matrix - 
- a shaft or a core — ** — on both sides of the power-source line which are shared by carrying out, it 
is arranged at the symmetry. 
[0021] 

[Embodiment of the Invention] Next, the display concerning the operation gestalt of this invention is 
explained. The circuitry Fig. at the time of applying the display of this invention to a liquid crystal display 
at drawing 1 is shown. 

[0022] Two or more pixel electrodes 17 are arranged in the shape of a matrix on the insulating substrate 
10 at the liquid crystal display panel 100. And two or more gate signal lines 51 connected to the gate 
driver 50 which supplies a gate signal are arranged in the one direction, and two or more drain signal 
lines 61 are arranged in the direction which intersects these gate signal lines 51. 

[0023] According to the timing of the sampling pulse outputted from the drain driver 60, the sampling 
transistors SP1, SP2, — , SPn turn on in the drain signal line 61, and the data signal (an analog video 
signal or digital video signal) of the data signal line 62 is supplied to it. 

[0024] A gate driver 50 chooses a certain gate signal line 51, and supplies a gate signal to this. A data 
signal is supplied to the pixel electrode 17 of the selected line from the drain signal line 61. 
[0025] Hereafter, the detailed configuration of each pixel is explained. Near the intersection of the gate 
signal line 51 and the drain signal line 61, the circuit selection circuitry 40 which consists of the P 
channel mold circuit selection TFT41 and the N channel mold circuit selection TFT42 is formed. While 
both the drains of the circuit selection 41 and TFT 42 are connected to the drain signal line 61, both 
those gates are connected to the circuit selection-signal line 88. The circuit selection 41 and TFT 42 
has embraced the selection signal from the selection-signal line 88, and a gap or one side turns it on. 
Moreover, the circuit selection circuitry 40 and a pair are accomplished so that it may mention later, and 
the circuit selection circuitry 43 is formed. That each transistor should just operate complementary, 
even when a P channel and an N channel are reverse, it is easy to be natural [ the circuit selection 
circuitries 40 and 43 / an N channel ]. Moreover, the circuit selection circuitries 40 and 43 can also omit 
only either. 

[0026] It enables this to choose and switch the analog video-signal display (full color dynamic-image 
correspondence) which is in normal operation mode mentioned later, and the digital graphic display (a 
low power, static-image correspondence) which is a memory mode of operation. Moreover, the circuit 
selection circuitry 40 is adjoined and the pixel selection circuitry 70 which consists of the N channel 
mold pixel selection TFT71 and the N channel mold TFT72 is arranged. While the pixel selection 71 and 
TFT 72 is connected to the circuit selection 41 and TFT 42 and the column of the circuit selection 
circuitry 40, respectively, the gate signal line 51 is connected to those gates. The pixel selection 71 and 
TFT 72 is constituted so that both may turn on in coincidence according to the gate signal from the 
gate signal line 51 . 

[0027] Moreover, the auxiliary capacity 85 for holding an analog video signal is formed. One electrode of 
the auxiliary capacity 85 is connected to the source of the pixel selection TFT71. The electrode of 
another side is connected to the common auxiliary capacity line 87, and bias voltage Vsc is supplied. 
Moreover, the source of the pixel selection TFT71 is connected to the pixel electrode 17 through the 
circuit selection TFT44 and contact 16. If the gate of the pixel selection TFT70 opens with a gate signal, 
the analog video signal supplied from the drain signal line 61 will be inputted into the pixel electrode 17 
through contact 16, and will drive liquid crystal as a pixel electrical potential difference. Although 1 field 
period maintenance of [ until selection of the pixel selection TFT71 is canceled and then a pixel 
electrical potential difference is chosen again ] must be carried out, only by the capacity of liquid crystal, 
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a pixel electrical potential difference falls gradually with time amount progress, and is not held in 1 field 
period 10 minutes. If it does so, the fall of the pixel electrical potential difference will appear as display 
unevenness, and a good display will no longer be obtained. Then, in order to carry out 1 field period 
maintenance of the pixel electrical potential difference, the auxiliary capacity 85 is formed. 
[0028] Between this auxiliary capacity 85 and the pixel electrode 17, the P channel mold TFT44 of the 
circuit selection circuitry 43 is formed, and it is constituted so that it may turn on and off to the circuit 
selection TFT41 and coincidence of the circuit selection circuitry 40. The circuit selection TFT41 turns 
on and the mode of operation which supplies an analog signal at any time and drives liquid crystal is 
called normal operation mode or an analog mode of operation. 

[0029] Moreover, the holding circuit 110 is formed between TFT72 of the pixel selection circuitry 70, 
and the pixel electrode 17. A holding circuit 110 consists of two inverter circuits and signal selection 
circuitries 120 by which positive feedback was carried out, and constitutes the static mold memory 
holding the digital binary one. 

[0030] Moreover, the signal selection circuitry 120 is a circuit which chooses a signal according to the 
signal from two inverters, and consists of two N channel molds 121 and TFT 122. Since the 
complementary output signal from two inverters is impressed to the gate of TFT 121 and 122, 
respectively, TFT 121 and 122 is turned on and off complementary. 

[0031] Here, if TFT122 turns on, an alternating current driving signal (signal B) will be chosen, if TFT121 
turns on, an equal alternating current driving signal (signal A) will be chosen in the counterelectrode 
signal VCOM, and the pixel electrode 17 of liquid crystal 21 will be supplied through TFT45 of a 
selection circuitry 43. The circuit selection TFT42 turns on and the mode of operation which displays 
based on the data held in the holding circuit 1 10 is called memory mode or a digital mode of operation. 
[0032] The circuit (analog display circuit) which consists of the auxiliary capacity 85 which will hold the 
pixel selection TFT71 and the analog video signal which are a pixel selection component if the 
configuration mentioned above is summarized, and the circuit (digital display circuit) which consists of 
TFT72 which is a pixel selection component, and the holding circuit 110 holding a binary digital video 
signal are prepared in one pixel electrode, and the circuit selection circuitries 40 and 43 for choosing 
these two circuits are formed further. 

[0033] Next, the circumference circuit of a liquid crystal panel 100 is explained. LSI91 for a panel drive 
is formed in the external circuit board 90 of another substrate in the insulating substrate 10 of a liquid 
crystal panel 100. The perpendicular start signal STV is inputted into a gate driver 50 from LSI91 for a 
panel drive of this external circuit board 90, and level start signal STH is inputted into the drain driver 
60. Moreover, a video signal is inputted into the data line 62. 

[0034] Next, the drive approach of the display a configuration of having mentioned above is explained. 
(1) If an analog display mode is chosen according to a mode signal in the case of normal operation mode 
(analog mode of operation), the potential of the circuit selection-signal line 88 is set to "L", the circuit 
selection 41 and TFT 43 of the circuit selection circuitries 40 and 43 turns on LSI91, and the circuit 
selection 42 and TFT 45 turns it off while it is set as the condition of supplying an analog signal to the 
data signal line 62. 

[0035] Moreover, according to the sampling signal based on level start signal STH, the sampling 
transistor SP carries out sequential ON, and the analog video signal of the data signal line 62 is supplied 
to the drain signal line 61. 

[0036] Moreover, based on the perpendicular start signal STV, a gate signal is supplied to the gate signal 
line 51. If the pixel selection TFT71 turns on according to a gate signal, while analog video-signal An.Sig 
will be transmitted to the pixel electrode 17 from the drain signal line 61, it is held at the auxiliary 
capacity 85. The video-signal electrical potential difference impressed to the pixel electrode 17 is 
impressed to liquid crystal 21, and when liquid crystal 21 carries out orientation according to the 
electrical potential difference, a liquid crystal display can be obtained. 

[0037] Since liquid crystal is driven at any time in this analog display mode according to the analog 
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signal inputted at any time, it is suitable to display a full color dynamic image. However, since they are 
driven to LSI91 of the external circuit board 90, and each drivers 50 and 60, power is consumed 
continuously. 

(2) If digital display mode is chosen according to a mode signal in the case of a memory mode of 
operation (digital display mode), while being set as the condition of outputting the digital data which 
LS191 carried out digital conversion of the video signal, and extracted 1 bit of high orders to the data 
signal line 62, the potential of the circuit selection-signal line 88 will be set to "H." Then, since the 
circuit selection 42 and TFT 45 turns on while the circuit selection 41 and TFT 44 of the circuit 
selection circuitries 40 and 43 turns off, a holding circuit 1 10 will be in an effective condition. 
[0038] Moreover, start signal STH is inputted into a gate driver 50 and the drain driver 60 from LSI91 
for a panel drive of the external circuit board 90. According to it, a sampling signal carries out sequential 
generating, and according to each sampling signal, the sampling transistors SP1, SP2, — , SPn turn on in 
order, sample digital video-signal D.Sig, and supply each drain signal line 61. 

[0039] The gate signal, line 51 by which the 1st line G1, i.e., a gate signal, is impressed here is explained. 
First, each pixel selection TFT72 of each pixel electrode connected to the gate signal line 51 by the 
gate signal G1 carries out 1 horizontal-scanning period ON. If the pixel electrode of the 1st line 1st train 
is observed, the digital video signal S1 1 sampled with the sampling signal SP 1 will be inputted into the 
drain signal line 61. And if the selection pixel selection TFT72 is turned on with a gate signal, the digital 
signal D.Sig will be inputted into a holding circuit 110, and will be held by two inverters. 
[0040] The signal held with this inverter is inputted into the signal selection circuitry 120, Signal A or 
Signal B is chosen by this signal selection circuitry 120, that selected signal is impressed to the pixel 
electrode 17, and that electrical potential difference is impressed to liquid crystal 21. 
[0041] In this way, by scanning from the gate signal line of the 1st line to the gate signal line of a last 
line, the scan for one screen (1 field period), i.e., all dot scans, is completed, and one screen is displayed. 
[0042] Here, if one screen is displayed, electrical-potential-difference supply to the drain driver 60 and 
external LSI91 for a panel drive will be suspended in gate driver 50 list, and those drives will be stopped. 
Driver voltages VDD and VSS are always supplied to a holding circuit 1 10, and it drives, and a 
counterelectrode electrical potential difference is supplied to a counterelectrode 32, and each signals A 
and B are supplied to a selection circuitry 120. 

[0043] That is, it is only supplying the driver voltages VDD and VSS for driving this holding circuit to a 
holding circuit 1 10, impressing the counterelectrode electrical potential difference VCOM to a 
counterelectrode, impressing the alternating current driver voltage of the same potential as a 
counterelectrode electrical potential difference to Signal A, and impressing the alternating voltage (for 
example, 60Hz) for driving liquid crystal to Signal B, when the liquid crystal display panel's 100 is Nor 
Marie White (NW). By doing so, one screen can be held and it can display as a static image. Moreover, it 
is in the condition that the electrical potential difference is not impressed to other gate drivers 50, drain 
drivers 60, and external LSI91. 

[0044] When "H (yes)" is inputted into the drain signal line 61 with a digital video signal in a holding 
circuit 1 10 at this time, since "L" will be inputted into 1st TFT121 in the signal selection circuitry 120, 
1st TFT121 becomes off, and since "H" will be inputted into 2nd TFT122 of another side, 2nd TFT122 
serves as ON. If it does so, Signal B will be chosen and the electrical potential difference of Signal B will 
be impressed to liquid crystal. That is, since the alternating voltage of Signal B is impressed and liquid 
crystal starts by electric field, in the display panel of NW, it is observable as a black display as a display. 
[0045] When "L" is inputted into the drain signal line 61 with a digital video signal in a holding circuit 110, 
since "H" will be inputted into 1st TFT121 in the signal selection circuitry 120, 1st TFT121 serves as 
ON, and since "L" will be inputted into 2nd TFT122 of another side, 2nd TFT122 becomes off. If it does 
so, Signal A will be chosen and the electrical potential difference of Signal A will be impressed to liquid 
crystal. That is, since the same electrical potential difference as a counterelectrode 32 is impressed, 
electric field do not occur, but since liquid crystal does not start, as a display, it is observable [ liquid 
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crystal ] in the display panel of NW as a white display. 

[0046] Thus, in that case, although it can display as a static image by writing in one screen and holding 
it, since the drive of each drivers 50 and 60 and LSI91 is stopped, it can low-power-ize that much. 
[0047] With the above-mentioned operation gestalt, although a holding circuit 110 holds only 1 bit, if a 
holding circuit 1 10 is formed into many bits, of course, it can also perform a gradation display by the 
memory mode of operation, and the full color display by the memory which memorizes an analog value, 
then the memory mode of operation can also do a holding circuit 110. 

[0048] As mentioned above, according to the operation gestalt of this invention, it can respond to two 
kinds of displays called a full color cine mode display (in the case of an analog display mode), and the 
digital gradation display (in the case of digital display mode) of a low power by one liquid crystal display 
panel 100. 

[0049] Next, the layout of this operation gestalt is explained using drawing 2 . Drawing 2 is the 
conceptual diagram showing the layout of this operation gestalt. While connecting with a serial and 
connecting P channel TFT44 of the P channel circuit selection TFT41 of a circuit selection circuitry, the 
N channel pixel selection TFT71 of a pixel selection circuitry, and a circuit selection circuitry to the 
pixel electrode 1 7 through contact 1 6, it connects with the auxiliary capacity 85. Moreover, N channel 
TFT45 of the N channel circuit selection TFT42, the N channel pixel selection TFT72, a holding circuit 
110, and a circuit selection circuitry is connected to the pixel electrode 17 through contact 16. Each 
above configuration is superimposed on the pixel electrode 17, and is arranged. 
[0050] Although the circuitry arranged at each pixel is almost the same at each pixel, circuit 
arrangement of the pixels which adjoin in the direction of a train is the axial symmetry centering on 
between almost mutual pixels. That is, in the pixel of eye drawing 1 train, the gate signal line 51 is 
arranged at pixel upper limit, and the holding circuit 1 10 is arranged in the pixel lower half. And in the 
pixel of eye drawing 2 train, the gate signal line 51 is arranged in the lower limit of a pixel, and the 
holding circuit 1 10 is arranged in the pixel upper half. Similarly, in the pixel of eye three trains do not 
illustrate, it becomes the same arrangement as the pixel of eye one train which the gate signal line 51 
has been arranged to upper limit, and has arranged the holding circuit 1 1 0 in the lower half. 
[0051] A holding circuit 1 10 is SRAM as mentioned above. And a total of the drive power-source line 
(LVDD, LVSS) of two kinds of height, the reference power-source line (Signal A, Signal B) of two kinds 
of height, and four power-source lines is connected to the holding circuit 1 10. These power-source lines 
are prolonged in the line writing direction, and are shared by each pixel of the line like the gate signal 
line 51 and the auxiliary capacity line 87 grade. The above is a point which is common by circuit 
arrangement of each pixel. The circuit layouts of each pixel differ in this operation gestalt. The circuit 
layout of each pixel is arranged by axial symmetry by the pixels which adjoin in the direction of a train. 
And on both sides of these four power-source lines, holding circuit 110 comrades of the pixel which 
adjoins in the direction of a train approach mutually, and are arranged, and four power-source lines are 
common in both holding circuits 1 10. That is, each power-source line is arranged at one rate at the pixel 
of two lines, and is connected to all the holding circuits corresponding to the pixel of two lines. 
Therefore, as compared with arranging the power-source line prolonged in a line writing direction for 
every line, it is reducible in one half. Since the active-matrix mold display which has a holding circuit 1 10 
has many circuits installed for every pixel, reducing the components of a circuit links with contraction of 
pixel area directly. Therefore, a display with a holding circuit can be made highly minute. 
[0052] For example, since it is necessary to make it turn on to timing which is different in each line, the 
gate signal line 51 is unsharable ranging over a different line. On the other hand, four power-source lines 
shared between this operation gestalt are lines which supply the driver voltage of a holding circuit 110, 
and reference voltage, and continue supplying the electrical potential difference impressed in common 
with the holding circuit 1 10 of all pixels irrespective of the contents of a display of selection of the pixel, 
un-choosing, or its pixel (white, black). Therefore, ranging over two or more lines, it can use in common. 
Moreover, since it is the same, even if a active-matrix mold display is the type which performs color 
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display, a power-source line can be shared by contiguity pixels. That is, this invention can completely be 
similarly carried out in the delta array by which not only the stripe array to which the same color is 
located in a line in the direction of a train but each RGB is arranged alternately. 

[0053] Next, the relation on the layout of the four above-mentioned power-source lines and the pixel 
electrode 17 is explained. Drawing 3 is the layout conceptual diagram showing the boundary part of the 
pixels GS1 and GS2 which adjoin in the direction of a train in drawing 2 . As shown in drawing, the 
power-source line 19 (the power-source line LVDD supplied to SRAM of a holding circuit 1 10 all over 
drawing) shared by two pixels GS1 and GS2 While extending by carrying out in one pixel GS 2, for 
example, a pixel, at superposition, it branches in the direction of pixels GS1 and GS2 from the middle, 
respectively. It is contacted by the sources 1 10S and 1 10S of the thin film transistor (TFT) which 
constitutes each SRAM through contacts 18 and 18. 

[0054] In such a layout, parasitic capacitance is formed through an insulator layer between the pixel 
electrode 17 of a pixel GS 2, and the power-source line 19. Since the parasitic capacitance becomes 
very large as compared with the parasitic capacitance formed between the pixel electrode 1 7 of a pixel 
GS 1, and the power-source line 19, the effect to the pixel electrodes 17 and 17 of parasitic 
capacitance serves as imbalance. For this reason, the effect of parasitic capacitance will occur at 
intervals of a pixel, and will appear as a lateral stripe or a vertical reinforcement on a screen, and display 
grace will fall. 

[0055] Then, by forming the superposition field 20 where the power-source line 19 which branched in 
the pixel GS 1 of the side to which the power-source line 19 does not lap with the pixel electrode 17 
extends and changes on the pixel electrode 17, the parasitic capacitance between the pixel electrode 17 
and the power-source line 19 was increased, the parasitic capacitance which the adjoining pixel GS 2 
has was balanced, and the effect of parasitic capacitance is lost. It is desirable to make equal parasitism 
capacity value formed between the pixel electrode 17 and the power-source line 19 to the adjoining 
pixels GS1 and GS2 by forming the superposition field 20 where the power-source line 19 was extended 
here. 

[0056] In addition, the power-source line 19 may not be restricted to the drive power-source line 
(LVDD) by the side of the high voltage of a holding circuit 1 10, but any of a reference power-source line 
(Signal A, Signal B), the drive power-source line (LVSS) by the side of the low battery of a holding 
circuit 1 10, and the reference power-source line that transmits Signal B are sufficient as it. 
[0057] Moreover, with the layout mentioned above, although capacity coupling of the power-source line 
1 9 is directly carried out by being superimposed on the pixel electrode 1 7, it does not necessarily need 
to be superimposed on the pixel electrode 17. For example, like [ in the case of having connected 
between the source of TFT, and the pixel electrodes 1 7 through a bipolar electrode layer ], the power- 
source line 19 may intervene and may be carrying out capacity coupling of the bipolar electrode layer to 
the pixel electrode 1 7 indirectly. Therefore, it is not required to not necessarily superimpose on the pixel 
electrode 17 also about the superposition field 20 where the power-source line 19 mentioned above 
extends and changes on the pixel electrode 1 7, and the same effectiveness will be done so if 
superimposed on the above bipolar electrode layers. 

[0058] By the way, LCD of this operation gestalt is the reflective mold LCD. The drawing 2 A-A' line 
sectional view of the reflective mold LCD of this operation gestalt is shown in drawing 4 . On one 
insulating substrate 10, it consists of polycrystalline silicon, and the island-ized semi-conductor layer 1 1 
is arranged, and gate dielectric film 12 covers a it top, and it is arranged. It is the upper part of the 
semi-conductor layer 1 1, the gate electrode 13 is arranged on gate dielectric film 12, and the source 
and a drain are formed in the lower layer semi-conductor layer 1 1 located in the both sides of this gate 
electrode 13. These are covered on the gate electrode 13 and gate dielectric film 12, and the interlayer 
insulation film 14 is formed. And contact is formed in the location corresponding to the drain and source, 
and the source is connected to the pixel electrode 1 7 for the drain through contact 1 6 at the pixel 
selection TFT71 through the contact, respectively. Each pixel electrode 17 formed on the flattening 
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insulator layer 15 consists of charges of a reflector, such as aluminum (aluminum). On each pixel 
electrode 17 and the flattening insulator layer 15, the orientation film 20 which consists of the polyimide 
which carries out orientation of the liquid crystal 21 is formed. 

[0059] On the insulating substrate 30 of another side, the counterelectrode 32 which consists of 
transparent conductive film, such as red (R), green (G), the color filter 31 that presents each blue (B) 
color, and ITO (Indium Tin Oxide), and the orientation film 33 which carries out orientation of the liquid 
crystal 21 are formed in order. When not considering as color display, of course, the color filter 31 is 
unnecessary. 

[0060] In this way, the circumference of the insulating substrates 10 and 30 of the formed pair is pasted 
up by the adhesive sealant, and the opening formed of it is filled up with liquid crystal 21. 
[0061] In the reflective mold LCD, as a drawing middle point line arrow head shows, it can be reflected 
by the pixel electrode 17, and the outdoor daylight which carried out incidence from the insulating 
substrate 30 side can carry out outgoing radiation to an observer 1 side, and can observe a display. 
[0062] The reflective mold LCD does not affect a numerical aperture, no matter what component may 
be arranged under the pixel electrode 17, since light does not penetrate the pixel electrode 17. And 
spacing of a pixel can also be made equivalent to the usual LCD by arranging the holding circuit 1 10 
which needs a large area under the pixel electrode 17. Moreover, it is necessary to arrange no 
configurations under a pixel electrode like this operation gestalt, and a part of configurations may be 
arranged to pixel inter-electrode. 

[0063] Next, it explains, referring to a drawing about the 2nd operation gestalt of this invention. Drawing 
5 is the conceptual diagram showing the flat-surface layout of this operation gestalt. This operation 
gestalt is a stripe array as for which it has been arranged in line by the pixel of RGB each color, one 
color filter of the RGB is equivalent to each pixel electrode 17, and is arranged, and shows it as 17R, 
1 7G, and 17B. The pixel of each RGB has the same circuit as drawing 2 R> 2, and can hold the data of 
the pixel now to a holding circuit 1 10 by each pixel. 

[0064] A point characteristic about this operation gestalt is a point the layout of the pixel electrode 17 
and whose circuit layouts, such as a holding circuit, a selection circuitry, and auxiliary capacity, do not 
correspond. This point is stated to a detail by the following. Its attention is first paid to pixel electrode 
1 7R. Pixel electrode 17R is arranged at the left end of a drawing, and has the shape of a rectangle long 
in the vertical direction. The contact which connects pixel electrode 17R and its circuit is shown by 16R. 
And the circuit selections 41 R and TFT 44R and pixel selection TFT71R were connected to the serial, 
and the part has extended even in pixel electrode 17G which are a contiguity pixel. Auxiliary capacity 
85R and holding circuit 11 OR have extended in pixel electrode 17G similarly. And pixel electrode 17G are 
connected to the circuit which corresponds through contact 16G, and circuit selection TFT41G, pixel 
selection TFT71G, auxiliary capacity 85G, and holding circuit 1 10G are superimposed on pixel electrode 
1 7R which is a contiguity pixel, and are arranged. 

[0065] And the circuit corresponding to the pixel electrodes 17R and 17G shares the gate signal line 51, 
and one on a gate signal line is mutually arranged as a core at point symmetry. Hereafter, the circuit 
corresponding to pixel electrode 1 7B extends similarly in the pixel electrode which the next door does 
not illustrate further. If this pixel is made into pixel electrode 17R\ the circuit corresponding to pixel 
electrode 17R' is conversely superimposed on pixel electrode 17B. 

[0066] Thus, the merit of arranging is explained below. For example, considering RGB3 color as one 
picture element, if this picture element is use mostly at a square, the pixel of RGB each will serve as a 
longwise rectangle by 3:1. Generally the pixel of RGB each of a stripe array serves as a rectangle long 
to an one direction. The design of a circuit will become difficult, if a layout tends to be united with the 
bottom of such a long and slender rectangular pixel electrode 1 7 and it is going to arrange holding circuit 
1 10 grade. If it is this invention, since the layout of the pixel electrode 17 differs from the layout of a 
circuit to it, the detour of excessive wiring etc. can become unnecessary, space efficiency can increase, 
and area which a holding circuit needs can be made smaller. It can be said that reducing a holding circuit 
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links with highly minute-ization of LCD directly since the minimum area of 1 pixel has a dominant area 
which a holding circuit mainly occupies in the case of LCD with a holding circuit. 
[0067] Next, the merit of arranging a circuit to the symmetry on both sides of a gate signal line is 
explained below. When the share of the field is carried out and it suits by contiguity pixels, it will be 
necessary to adjust the layout in a circuit for every pixel but, and if it arranges to point symmetry by 
contiguity pixels, the circuit of one pixel is designed, mirroring of the circuit can be carried out, it can be 
designed, and the effectiveness of a circuit design is good. However, it is necessary to adjust the 
connection to four power-source lines shown in the pixel vertical edge all over drawing. Moreover, 
supposing it does not make a circuit layout into point symmetry but moves in parallel, it will be 
necessary to leave the gate.signal line of contiguity pixels mutually, and to arrange it, and it will need to 
arrange a gate signal line each two lines. On the other hand, with this operation gestalt, since the circuit 
is arranged to the symmetry, a gate signal line is good and it is not necessary to increase it by each one 
line. 

[0068] And also in this operation gestalt, like the 1st operation gestalt, a holding circuit 110 is arranged 
in the upper limit and lower limit of a pixel, contiguity arrangement is carried out on both sides of a 
power-source line (VDD, VSS, Signal A, Signal B), and the holding circuit 1 10 of the pixels which adjoin 
in the direction of a train is sharing these four power-source lines. Therefore, as compared with 
arranging a power-source line for every line, power-source lines are reducible in a moiety like the 1st 
operation gestalt. 

[0069] Although the contiguity pixel shared four power-source lines, it is not necessary to make the 
above 1st and the 2nd operation gestalt surely share all power-source lines. If immediately near is 
adjoined and four power-source lines are arranged, since all wiring that made it branch in the direction 
of a train from each power-source line in order to connect with a holding circuit 1 10 will intersect other 
three power-source lines, parasitic capacitance will produce it. Moreover, the direction which has 
arranged one power-source line between the holding circuit 1 10 of the layout of this operation gestalt 
and the auxiliary capacity 85 etc. is assumed also when the effectiveness of a layout is synthetically 
good. In such a case, what is necessary is just to share the power-source line of arbitration among four 
power-source lines. 

[0070] In the above 1st and the 2nd operation gestalt, since circuit arrangement has been no longer 
perfect axial symmetry and point symmetry as a result of sharing a power-source line, the parasitic 
capacitance formed with each power-source line and the pixel electrode 17 may differ by pixels. When it 
does so, signal delay differs by pixels and there is a possibility that display quality may deteriorate. Then, 
what is necessary is to arrange n in piles to each pixel of each, and just to arrange one power-source 
line between pixels, if the power-source line which will arrange n [ at a time ] in piles to each pixel, and 
will be shared if the power-source line to share is [ 2n ] in order to arrange this parasitic capacitance (n 
is the natural number) is [ 2n+1 ]. 

[0071] In the above 1st and the 2nd operation gestalt, although it explained that four power-source lines 
(VDD, VSS, Signal A, Signal B) were shared by the pixels which are prolonged in a line writing direction 
and adjoin in the direction of a train, as the circuit diagram of drawing 1 showed, you may lengthen and 
arrange in the direction of a train. In this case, as axial symmetry [ arrangement / of each pixel / 
circuit ] centering on between trains, a power-source line can be shared and the same effectiveness as 
the 1st and 2nd operation gestalt can be done so. However, when it is a stripe array especially like the 
2nd operation gestalt, there are little layout-allowances to lengthen wiring in the direction of a train. 
Therefore, it is better to arrange a power-source line so that it may be extended to a line writing 
direction. 

[0072] Although the above-mentioned operation gestalt explained using the reflective mold LCD, it is 
also possible to apply to the transparency mold LCD, of course, and to superimpose and arrange a 
transparent pixel electrode and a transparent holding circuit. However, in the transparency mold LCD, 
since the place where metal wiring is arranged is shaded, decline in a numerical aperture is not avoided. 
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Moreover, since there is a possibility that the transistor of a holding circuit or a selection circuitry may 
malfunction by the light to penetrate when a holding circuit is arranged under a pixel electrode with the 
transparency mold LCD, it is necessary to earn a light-shielding film on the gate of all transistors. 
Therefore, it is difficult to make a numerical aperture high in the transparency mold LCD. 
[0073] On the other hand, the reflective mold LCD does not affect a numerical aperture, no matter what 
circuit may be arranged under a pixel electrode. Furthermore, in order that there may be no need of 
using the so-called back light for the opposite side an observer side, like the liquid crystal display of a 
transparency mold, power for making a back light turn on is not needed. Since the primary purpose of 
LCD with a holding circuit is reduction of power consumption, it is desirable that it is the reflective mold 
LCD which fitted low-power-ization by back jight needlessness as an indicating equipment of this 
invention. 

[0074] Moreover, although the above-mentioned operation gestalt was explained using the liquid crystal 
display, this invention is applicable to an organic electroluminescence display and various displays, such 
as an LED display equipment, regardless of this. 
[0075] 

[Effect of the Invention] As explained above, the active-matrix mold display of this invention In the 
active-matrix mold display which has a holding circuit corresponding to a pixel electrode, the power- 
source line connected to a holding circuit For example, while being used in common in the holding circuit 
corresponding to the pixel electrode which extends in a line writing direction and is located in a line with 
a line writing direction Since it is used in common in the holding circuit corresponding to the pixel 
electrode which adjoins in the direction of a train Since the number of a power-source line can be 
reduced in a moiety as compared with arranging a power-source line for every line and pixel size can be 
reduced, it can consider as a higher definition active-matrix display with a holding circuit. 
[0076] Since especially the power-source line shared supplies the same electrical potential difference to 
all holding circuits, it is sharable covering a line writing direction and the direction of a train. 
[0077] Since arrangement of the holding circuit in the pixel which especially the power-source line 
shared is arranged near between the pixels which adjoin in the direction besides a matrix, and adjoins in 
the direction besides a matrix is arranged at the symmetry on both sides of the power-source line 
shared by setting between the pixels which adjoin in the direction besides a matrix as a shaft or a core, 
it can improve the effectiveness of a layout — wiring which connects to a holding circuit from the 
shared power-source line can shorten. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the 1st operation gestalt of this invention. 
[Drawing 2] It is the conceptual diagram showing the flat-surface layout of the 1st operation gestalt of 
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this invention. 

[Drawing 3] It is the conceptual diagram showing the flat-surface layout of the 1 st operation gestalt of 
this invention. 

[Drawing 4] It is the sectional view of the operation gestalt of this invention. 

[Drawing 5] It is the conceptual diagram showing the flat-surface layout of the 2nd operation gestalt of 
this invention. 

[Drawing 6] It is the circuit diagram showing 1 pixel of a liquid crystal display. 

[Drawing 7] It is the circuit diagram showing the conventional display with a holding circuit. 

[Drawing 8] It is the circuit diagram showing 1 pixel of the conventional liquid crystal display with a 

holding circuit. 

[Description of Notations] 

17 Pixel Electrode 

40 43 Circuit selection circuitry 

70 Pixel Selection Circuitry 

85 Auxiliary Capacity 

110 Holding Circuit 
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snt*D. cnsoy- hm^ns i t&m-rzjjfa 

[0 0 2 3] h'H>lf86 1l:tt, FU-f>H5-f 

a 6 o^e.tti^$n5-9->7 P| j >^/i;px©^-f s >^ 

tCjfcCT, t>^U>yh7>yX^SPl, SP2, 
SPnW>L, T-^fl§i6 2fflf-?l§ 



[0 0 2 4] y-hh*7-1'A , 5 0H fe^^'-h{f^|g' 

[0 0 2 5] JJTF. £B*©#fflft#Wtl;:"3^TBl9iT 

4. ^- 51tFK >(S *l»6 1 ©xSg|$jfi 

P^*;US!III!&a&TFT4 lRZfN^V* 

ji/§y[Hissa#?TFT4 2^s^-5ieiiisas?i5iss4 oa*« 

tt&nT^a. @K1^TFT4 1, 4 20MHW> 
1RTFT4 1, 4 2(1 8ftffi#ft 8 8 *>5©a*?«^ 

ic@ftaftm&4 o tttsrituT, mttaftmiM 3# 
»w-&nTt>*. m&8ftiHi&4 0. 4311 -tn-fn 
©h7>v s x^*«ffi««uc«jf^mtfj;<, 

20 [0 0 2 6] cniCiO, ^jS-T^ji^ifl^^-h'TS) 

5. @ssa«is]8S4 otcp^bT, N^v*;m 

WMTFT7 lSl)tNft^HTFT7 2j&»&]* 
7 1, 7 2 tt-t*v6niH|J&aj?|5I84 0 ©|Hlg§8iRT F 

T4i, 4 2twi:ii$n5i*!c. ^nsoy- 

30 FT 7 1, 7 2«y-HS*M*5 

UTPo^ra^P >T 4 «fc -5 IC#|j£ £ nt H -5. 

[0027] j^-a^^mmn^^mt^rctfxD 

*»4Hsit8iRTFT 7 l©V-^tC»«tSnTli4. 
ffi*©«Stt*ffiW»lftiF**S8 7»CS5«Sn. /H7 
XlEVsc«^Tl^. iS^aWTFT 
7 1 ©y-XI»I«TFT4 4 h 1 6 

&fl-UTM**Hi 7»c««snx^*. y-hmmz 

hi 6 Sr^UTil^*® 1 7 ICA^J^n. iB^*BEi: b 

T^ B ^sig»j-r-2.. a^«jE«ii)*a*?TFT7 i©i 

-€-©Hsg«EE©<B;T*^*tJe.tLTSnTL$^ 
so [0 0 2 8] C0iSl*i8 5iI*til7t«)Ml: 
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HISSji^IHIS&4 0OliIS&S^TFT4 1 <h|H)B$ir 
[0 0 2 9] ■*»RH»7"0©TFT7 2tl' 

7£<dihu;:«. ^@8Si i o#tRt*&n-rtr> 

ftftHSSl 1 0«. IE»iB£ftJfc2O0M'>n— * 
HKtm^jiRiaBl 2 0*»6J«D, fy?^2I4ffi 

[0030] mnmiR®3& 12011. 2 o<tm > 

T, 20fflNft^TFT12L 12 2TMS 
ntH5. TFT 12 1, 1 2 2©y— hl3tt2O0-f 

t>*©T, TFT 12 1, 1 2 2«ffifflWtC^->^7-r 

[0 0 3 1 ] TFT 1 2 2 *t*>T* t^SSB 

tMi^f (A*B) tfSfcSft. TFT1 2 l*^>t5 

A) MJRlH]g§4 3 ©TFT 4 5^lt, 

M2 lffllitSl 7Ktt*&Sn*. 0S&S&TFT 
4 2#*>U ffi#@j&l 1 OKfitffrSnfcx-*!::* 

[0032] ±KELfcis^^s^Tn«, Hsfias?*^ 

T?**B*S#iTFT7 l»^7^-D^«fe*m*&««F 
£. H*31iRS!fTT-&-2>TFT 7 2, 2 MW^v^Hi* 

mmnzufi-rzuftm® 1 1 o»6fiK«iaift 

[0033] #ic. asft/i*.;n o o <Dmm®&\z~z>^ 
xtsgrr*. mat/**)], i o o omm^m. 1 o <ttt»j 

S«©WtttHIJM£«9 Ottt, Wl/KftfLS I 9 

ig»jfflLs 1 9 i*»&sax*-m^sTv#y-h« 

K7-fA'5 OKArtSn, *¥^^-M^STH^H 

[0 0 3 4] jfcK, ±Jfibfc*l*©**««©«ft*}* 
(l) aHMttf^-l* (7tn^ift-l<) 

t, l s i 9 i af-^it«6 2 izTj-ntrmnz& 

n&ifi TLJ £ftO« H]S§S^iHlS&4 0, 4 3©®?&a 
S5TFT4 1, 4 3***>U llg&S^TFT4 2. 4 



[0 0 3 5] *¥^^-HI§STHt;l^<it 

>7u >^m^(c«i;T-y->7u >^ h 5 >-^? s p 

[0 0 3 6] *7c, S***-HB*STVKS:Jlr» 

h«^ic*si;t» a*a«TFT7 i***>-r*t, H 

W >«^«6 l36»S7^-P^l!*#(S^An. S i g*« 

2n&. ia^«®i 7JcHJinisnfcift«m^«BE**«ta 
2 lKBiinsn, *o«ekj&ct8A2 lwefflrs 

[0 0 3 7] e07tD^€-Ht(t IS^A^S 

n^7±a^mmzmcxm^m^mm-r^(DX'\ y 

)Vt>7-<DWlM®. : ki&7K-tZ><D\zWMX*$>Z>. fcfcU 
^#l*l§I8&*R9 0©L S I 9 1 . g-F^'f A*5 0, 6 

o fcranE-nsseft-f n 

X^-5, 

20 (2) ^^UWt-H (Ty?;^t-F) 

KflwicisuT. fszivukm*:- i*a*a#sna 

fc. L S I 9 1 ttl!*#fi^&5 i v ? ^;HfSILT±fi[ 1 t* 

*TStt»»Clfi:SSn<6t*»C, [HlS§aW«^ll 8 8 CD 
THJ tttft. "Tit, 0?8SiRtH]8&4 0, 4 3 
<D|fiIS&S^TFT4 1, 4 4j)tt7t4t*C. IhISSS 
KTFT4 2, 4 5^>n©T, fiH^SlK 1 1 0 A* 

[0 0 3 8] nttttll!&S«9 OO/^JWBBffl 

so LSI9 1*6. y-hh^-fASOatfFW^H? 
•<A6 0i:X^-M9fSTH!l»A*3n4. ^n^Jft 

i;T-y->yu>^©^**)f*»^L. *-*ven©-9->7 
u>y«^tf6i;T-y->7 , j>^h7>^x^sp i, 

SP2, SPn««Ii:*>UTfJ?^^«ef 
D. S i gSlr>7 ,| J>5 r l/T#KW>fi^ll6 IK 

[0 0 3 9] CCXfglfT, »%y-h«4»Gl«»ffJlP 

hft^G i tCctoxy-h«^5 i \z&mzntz&w 
40 ««ai©#H*aiRTFT7 2*ti*¥3taE«m*>r 

So 56lfTSin^©H**B«;:aST*£» +)->7U> 
^ff^S P 1 KJ;^T-tf->7U >^ UfcxS^HMMI 
<JSllil«Kl"f>fltW6 1l:A*Sn4. fLTl 
JRH^a^TFT 7 2**y-hm^C«J:oT*>.«!BC 
ast^fflffi'MfD. S i g**«j#0iSl 1 0(C 

[0040] co-f >^-^T«»an&fln*tt, ft^ 
s^essi 2 o (cA^^nx, cwm-^a^Egsi 2 o 

Tft^AXttft^BfcatRLX, -t©«iRb&«***« 

bo mmm 1 7 KEnin^n, *a>n&tm& 2 1 tcsifinsn 
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[0 04 1] bTlffa©y-h«*»*»&««Eff 
©y-hm^i»*T?3tSE"r*^tKJ:t». lBiffi# (1 
7-f-;H 4 J«M) ©7*-f>, IP^iKy hX*+># 

[0 0 4 2] iLZLT, lHffl**Sg*Sn-5i:, h H 

*)immmLs i 9 ^©aEE&s&^ibb^n^©® 

»*jt«&S. 1 OKttfiNcBKMtffiVDD, V 

fc. ftflMtARtfBSajRIera&l 2 OKMtS. 
[0 0 4 3] IPt>, ffi&|n!&l 1 Olc;i©ffiit[5IS&£ig 

tt#|6]««tJEEVC0M<&BlJl]U lUt^/t^H 0 0 
*V-VU-*"7-f h (NW) fifACtt 

z) ^BlUrr*©*"*?**. *"3T<&£fcK:J:0. II 
Sfcte©y— h h'7-fn5 0. HW-f >h*7-f A*6 OR 

rjfl-tfttLS i 9 ltctemffi^ansnTiAftiMK&T 

[0 044] COif, I«K>fi^«6 1l:f-W 
?*#fa^T Th (Af) j ##J#|hH»i 1 OfcA^Sn 
fc*£fctt, ffi^S^lHlSSl 2 0tC*3^Tmi©TFT 

1 2 lCli TLJ MSniCtC&SOTfKOT 
FT 1 2 1 it^rytUO. ffc£©g§2©TFT 1 2 2 Id 
« THJ *«A**n*CtK&*©T3B2©TFTl 2 

2 «*>£&*. -t-STSt, i^B*5M$tlt^ B B 9 

tcttfi^B©mffi^EPSDsns. «*tB©saMi 

[0 0 4 5] HH^iWeiKf^WftS^T 

tlj fimftm&i i oKxasftfc^Ka:. 

#?®8&1 2 0{C*3V>T^1©TFT1 2 1 iCtt l"Hj tH 
Xfl-ZnZZ. t\ZtS.2><DX-%il ©TFT 1 2 1 «:*>£ 
&t), i*®I2CDTFT12 2l:« IX J tfAJlZH 
^Itl:S5fflT'5l2fflTFTl 2 2at7tfi:5. ■€■ 

^ t -s t , ft^t a tmu s nxstit c a ©«ee*j 

[0 0 4 6] Z.<D&o\Z, lHfflfl-SS^i&^ftfcfc 

-&fc«, s- K^-r a*5 o, 6 o&ox s i 9 i ommz 

[ 0 0.4 7 ] ±IBSS0fi»»Ttt, ft&mtt HOaif 



/0 

feTtsu, ft&m&i 1 O^T^-P^ffl^SBItVs^ 
* u £ n , / * u ftf^* - k t © 7 5 - a* t> 

[0048] ±^U7c<k'5tc, *mw<DmmMm\z&n 
«. i offl*ia^*jn o ox-7)Vt)y-<DWim& 

yZfrmm^ (fv^^^t-HOl^) £^-5 2 

aa©a*ic»*w-*i£*<-e#*. 

io [0 0 4 9] ^IffiilCU-f T^MrtHvc. 

H2SfflHTKWt5. 0 2tt#£i6JB*©Wf 72 h 
**T«E*BlTf**. HJS&SKlelS&WP^^HEjg&g 
RTFT41, H^S^^N^^UBSftillRTF 
T71, @8&a#?lHl8S©P5 L +^>ll'TFT4 4jW»*NC 
«J^£fL B*ti 1 7 113 >> ^7 M 6 ^it-bTSt 

fc, N3^*;HelS§jI#?TFT4 2. N^*;l/H&a 
KTFT72, &Jf|sIS&110, @S&S^Ie1SS©N^^ 
^HFT4 5*i3>??h 1 6 ^^-L,Tli^*@l 7 

[0050] &jamicie»$n-5>@ss«BK«. 
*m»5 i*5si$n, si^T^tc^ieigsi i oa«e 

13nT»5. fit, 0E25«@©H^Ttt, H*© 
T«fC^r-hm#^5 1 *«E«3n. H^±*»fC«J# 
08S1 1 0*iffi»$tlTVi-5. 0^Lft^3?iJ 

so scdh^t-«> v-bmnms 1 &±«gt. &&111&1 

•So 

[0 0 5 1 ] ffiJ#lE]g&l 1 Ofcl, ±j£LfcJ:3{CSRA 
MT?»4. ^LT«}#tHlSSl 1 OKtt. gft2lS«I 
SbttffiiB (LVDD, LVSS) . ffifi2a&©*i£«Ktil (ffi 
^A. fs^B) , ^W4*Ot»8*«»«*nTtJ4. 

^ne,©«M^(ifT*(S]tcM^x*50, y-h«^*5 

1*. *t«lM»8 7#£H«, ^-©ff©#iii^T*ffl 
Snt^4. £J[±tt, #H*©@I8E11T#»1/Tlr>* 
40 ^T»*. **JSJ^fiH43^T«, #H*©HIS§U'-r7 

4*©tti®^<S:^^TSl/i(c:ffiftUTg^S$n, 4*© 
***ttP*©««HHI6l 1 0T*at6oTl>5. IP 

^n^-'n©«i!S«a«- 2ff©ia*tc i*©#j^te 
msn, 2fT©antc*fj£-rs±T©«^igi8SicttflE$ 

so ®8& 1 1 0 &W1'57i'T^ 77 h U ^XSS^gi 
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it, mmmzmwz nz>®&tf&\,*tzsb, [°i8&<D#tj&g 

X. «Kf@ISo#©3i*g«SK»lfflfl:T4^t35«T* 
S. 

[0 0 5 2] y-bl&m&S lit, #frTftfc 

5'>^T:*>3 HftSfrf:: 
8§oX##-f SJTtteX^ftU. cnfcttU #fliSJiJ 

»-c**r$n«4*©«jBift«. -K^iugsi i ocoigii 

T. £B?il<7)ffiJ#tElS& 1 1 OfC^ffiLXEMD£tlS*/£ 
Sfltt&Utttt*. fi£oT**©frK»oX#/B-r*::£ 

•7 b U * X £*7j*SB#t;b 7 -a* SfT 5 * -f "/X& -a 

(Dfrttz-f. RGB^nzntfm^^izszmznz^ 
)v * ttm x %> ± < mkizmmt s z. t #x * s . 

[0 0 5 3] ±fE©4#<7)miI*§ii:B**1ll 7 

OH 7"} h_h©M#tCt3^Titt^TS. 0 311. 0 2 
(CfeUT^ftfCl^irf SBiSG SI, G S 2 
»*StH7OHSi0t*l). EIK^f <fc5K. 2 
^)©IiGSl, GS 2iC<£oX*#£tl/'ittMgfll 9 

(H+TfttftKfEItt 1 1 OOSRAMCMSnSfig 
»LVDD) tt, -^OBUl. CSJA«ia*GS 2tca^tCL 
TMffi-r^iifetC, 6H*GS 1, G S 2 

©^fnfnMlt. 3>^^M8, 18Zlfr 
l/Tfn^n© S R AM^t SiHJK h 5 ^ 

(TFT) 0V-X11OS, 1 1 0 Sizay?i7 h£ 

ns. 

[0 0 5 4] iffli^HT'JMCfeHTIi. B*G 

S 2©Bs!S«® l 7 i*^*! l 9©Mt:tt»»Bt*^b 

oia*«*i 7tti^i 9©iWKugj«snsaf£«* 
KJfcLX#MH;:**<fc*fc«>. «^^»wia^*@ 1 
7, 1 7 lCjfctT5S£S#7>A*7>X£:&5. 
tb, W^*«©lf»d*-ia***fclfi*b. BiB-hXfi 

[0055] ^uf, i 9 wmmnm 1 7 iM 

■&fcUffl©B*GS HCfeUT, 4)-Rbfc«JS»l 9*5 
7±SC&3ILXj£S«&ffi*£2 0 *WLttZ>Z. 
tfCckD, lB*«ai 7 9 tOMOSF^** 

RflltilXG S 2 ©Wt ilFtSItO 
A5>7SiO, l/XU*. 
X. 9 0«;!B$ nfcfi««* 2 OSKtt *Ct 

K«to. Birr*H*Gs 1, GS2tr*fbT. 

a 1 7 ittM*a 1 9 t©Mic»i« sn*»^«««s** 

[0 0 5 6] ft*, ttiggg 1 9 tt, ffi#HIi& 110 OH 

QKmommmmm (lvdd) cBsnr, 



a? 

mmm avss) . m^B ztemtzmmnmrnv^-rn 

Xfc«ku. 

[0 0 5 7] ±»UfcH7^hftt. «ISi* 1 

9tta^*@i 7±(caa$n^>cii:{wj;oa««j{c^ 
i^iius^ *fi/%i*«fi7±ciisn 

Tlr**Citt&fiTH:fcH. TFTOy-Xi 
BSHttll 7 t©W*4»WI«S)iS^UT«ttUT^* 

10 WlCBSim® 1 7 £§ft*g-&UTHT ! t> e fcli. 

X, ±5fiL/fc*S»l 9 1 7 ±(C&3ILXj& 

5liSi*2 OlcouTfc. &•? L*>B3fc«ffil 7 ±\z 
fifi LX US d t a^ITttft < . -hfBOcfc o ft tpRSim 

S„ 

[0 0 5 8] *^iSP®OLCD«MW^L 
CDX&S. *«IiOS*fiLCDOi2A-A' 

ISWtB@5@4i;^1-„ l 0-hK. ^ 

«i'>'J3>i>6*f)M:Sftfc¥*#l l l 

-&„ i ffli*T*oty- hsea^ 1 2±ic 

ay- htii3 *tE«sn. -oy- hmffi 1 3 os 

ffl'JlC&MTSTJf ©¥^&B 1 1 \Zit, h* 1/ 

BUI 2±fcf4^n&S«oTJiiaMeitKl 4AJ»fiK3ft 
XUS. ^LX^©h* W^&tfV-XtCttJ&LfciiB 
\z.\tt>9!7 HiJiMSnTfeO. ^©a>^b£^ 
LTI«H>tti»gJ{TFT7 1 \Z, V-Xtt3>^ 

* h i 6 ^vxmmmm 1 7 iz, fnt'nsisnt 

30 US. ¥£fciftnRl 5±C»*3nftfti3WIl 7 
H7;l/SZ^A (A 1 ) #©£*t*ma i £<£oXUS. 

&mmnmi iRxsw-mtmrnmi 5±(c«?^a2 1$ 
us. 

[0 0 5 9] ftU^»i^i»14SS3 0±tC«, m (R) . 
« (G) > * (B) 0*fiSin*7-7^M3 
1. I TO (Indium Tin Oxide) ^Oj§91ig«ttl&fr £ 
^5^113 2. RZt&§h2 1 *SS[6]-rSIE^3 3 
^ICMSnt^S. t>-£SA,*!5>-«^£:LftU:!§ 
40 *7-7^W3 1ICTS-Ca&5. 

[0 0 6 0] u^UTMStlfc-MOffiftttlSl 

o, 3 ooj^ja€r^»tt->-;i/«tc<i;oT«*u, ^-n 

[0 0 6 1] SltlLCDTIl H+jSi»^BlT*-r«fc 
[0 0 6 2] SWiL C D «B««« 1 7 fcftj&taifi b 

ftuo-cH^ms i 7 ©TKifo«t 3ft*^««iB«an 

so TUTfeSP^I^SSraiiSftU. ^tT, ^^Uffi 
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b-ts doctor. mm<Dr$m$:m%<DL cd tmm 

[0 0 6 3] *t*5fiW«)tB2©Sllifi»l8K:oiiTHiB 

-f 7CN^T«*H-C*S. #*i!«g«RGB&fi 

-?-tl-i?n(Dli^@ffi 1 7 KteRGB©^*!^©*^- io 
7^;U*#»j6bTffi«£ftT*D. -ttlSr 1 7R, 1 

7G. 1 7Btu*t. RGB^n^nciiu, 0 

2 £:p]1i©[5IS&£*rU •€-n-€ r n®H*T^-<DHIi?©x 
-^S«J*0I&1 1 o t *<-CSS J: 3 

[0 0 6 4] *HI(SJg*"eW«WttjStt. 1 7 

®!&Wf 7£ h*i-atTl^^T*5. £©£lCO 
«r»T, RTtCiOI^Kizfi^S. S "THi!?*® 1 7 R \Z 

mm?*, mmmmi 7R\$mm&>ffi\z&mzn, ±t 20 

T, IhISSS^TFT4 1 R, 4 4R, Si*S^TFT7 ' 

1 Rfimmz&mzn, ^(D-mzmmwm-c&zwm 
mmi 7G&£-ve&LT<r>«. n«K:flii&«s8 5 

R, 1 ORfel^tll 7GlCffiftbTt» 

^bt, mmmmi 7 at. y 1 6g^ 

1 G, Si?iStRTFT7 1 G> ffiK)^»8 5G, ft&lsl 
»1 1 OGtt. »«Hi*T»*B*««l 7RKML 30 

[0 0 6 5] -5-LT, Slit*1Sl 7 R. 17GlC;ftJST 

3i@igs«y'-h«^*i5 1 *#*u y-hm^*g±© 
t. mm\z. mmmmi 7 Bizn^t^mt. sic*- 
tii7R' t-rst. ia*«si 7R* catts-rsia 

[0 0 6 6] Z\<D&o\ZWMt : bZ.iL<D* U >;/ MCtH> 
T. £©&*£KSlE;&»l:ttfli RGBS* 
-f 7E?"J©R G BC* 

■5. ■?-©«}: -5 &*fflg^*£J£©iHili«Sl 7(DTl:, K 
7^hS:$>fc-&T«itlElgSl 1 0«££EBLJ;5 £t% 

ttfcf. 7©U>f 72h£|Hl(&<0U-r72ha* 

^<t5ui*«t*S. «#III»tt#LCD©*£. so 



«T*&3©T% «J#llI»S*fi/M"-5ittt» LCD©itj 

[0067] Bttfcy-hflra«ej*A/e*H*fc 

iB*IrI±T««£->x7L»3»£, H**K:|§lKrt® 
l"f7"5h*iiaEr**H3ft«feC»*«, BSSHJlSEtfT? 
£*t#fcE«-fntf. — 3©H*©HH&*Sfi-U ^© 

g>*MWJ:lr>. fttdL. 0*T®Sl±T«JC^Lfc4:fc 

©«is»^©*satt»iSE-r*#B>&<*a. assu- 

-f7^hS:^»#fC«1', ¥ft\Z®W}Vtz£-r%£. M 

1; , y- h «*« **ff 2 u 

[0 0 6 8] flt> *HM^tC43^Tfe^l©*JS 

«sn, *J#faK:BWrr*iB*H±©«fcl3l8i 10a 
mmm (vdd. vss, h^a. wmB) £«a,t-i£«eb 

[0 0 6 9] JiEJ&l. «2 0*«»*Ta. 4*©m 

4**j&W4*^. 4#©«R*£T<'ifi<KB»LT 
E«f6t. ««fHI!&l 1 0fctttt-r*fc«>K:#1 
*^50*lRlt:«'KS-&fcEi»e, £Tffi©3#©f 

tsarr* 

»1 1 0<!:«Ii)§»8 5©IB»fclE«Lfc***, 
fcH'79h©3S**««tVi»^fe*3tSn*. ^©i'j 
4*©«jg^l©3^« tt*©«iR***#-T 

[0 0 7 0] ±EJB1, ^2©HJS^|glC^ViT, mm 

f nf n©i$ 1: n *t oifaTEi l, ^s-znw. 

8^2n+l*T'*nil fnfnciiCn^f^i 
taTEBL. l*©««««rB*Blce«-rntfJ:lri. 
[0 0 7 1 ] ±E*1. JB2©Hifi»J8t*^T, 4* 
©«^ (VDD, VSS. ft**A, ft^B) ttfr*iaiKiS 
^, 50*ifijK:IB«-r*H*ra±T?*ffl-r*«fc5fc:lttWt 

&*«. 01 ©mss^-e^urcctptc, ?i]*(6](c#«lt 
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zmtLtzmttmtVT, u ssi, B2 

fct>. Sot, tiS»ffi*i*)i:W5J;5l:l"f7') 
[0 0 7 2] ±8BHBBIBTIi» SltiLCD^fflUT 
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